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ABSTRACT

Digital transformation (DT) has become a key driver of educational innovation,
reshaping teaching and learning processes in higher education. In India, the
integration of digital tools, including Learning Management Systems (LMS),
Artificial Intelligence (AI), and hybrid classrooms, has accelerated, particularly
under the National Education Policy (NEP) 2020. This study evaluates the impact
of digital transformation on student learning outcomes in Higher Education
Institutions (HEIs) across Tamil Nadu, India. A mixed-method approach was
adopted, involving a survey of 300 students and interviews with 30 faculty
members from selected government and private colleges. The findings reveal
that digital transformation significantly enhances accessibility, engagement,
and academic performance. However, challenges such as digital fatigue, limited
infrastructure in rural institutions, and insufficient faculty training in digital
technologies persist. The study concludes that while digital transformation has
a measurable positive impact on student learning outcomes, its long-term succ-
ess in Tamil Nadu depends on inclusive digital strategies, continuous faculty
development, and strong institutional support.
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1. Introduction

Digital transformation in higher education refers to the strategic, holistic
integration of digital technologies across all aspects of teaching, learning,
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administration, and governance. It is not merely about digitising existing pro-
cesses but about reimagining academic delivery models to create more
interactive, personalised, and efficient learning ecosystems. The use of digital
tools such as Artificial Intelligence (AI), data analytics, cloud-based systems,
and Learning Management Systems (LMS) has enabled institutions worldwide to
provide more flexible, adaptive, and student-centred learning experiences. These
technologies support not only online and hybrid modes of instruction but also
real-time assessment, feedback, and collaboration among learners and educators.

Globally, higher education institutions (HEIs) are transitioning from traditional
classroom settings to digitally enriched learning environments. The COVID-19
pandemic further accelerated this transformation, compelling universities to
adopt virtual platforms and rethink pedagogical strategies. Studies have shown
that digital transformation enhances accessibility, inclusivity, and engagement
by enabling learners to access course content anytime and anywhere. Moreover,
emerging technologies such as Al-driven learning analytics, virtual reality (VR),
and augmented reality (AR) are reshaping how knowledge is delivered, assessed,
and retained.

In the Indian context, the government has recognized the crucial role of
digitalization in education through policy initiatives such as the National Education
Policy (NEP) 2020, which emphasizes technology-enabled learning as a
cornerstone for achieving quality and equity in higher education. India’s digital
platforms—including SWAYAM, DIKSHA, e-PG Pathshala, and the National Digital
Library—have significantly contributed to democratizing access to education.
These platforms allow students from remote and rural areas to participate in
learning experiences previously limited to urban institutions. Additionally, many
Indian HEIs have developed customized Learning Management Systems (LMS)
to facilitate blended and flipped learning models that combine traditional
classroom instruction with online engagement.

Among Indian states, Tamil Nadu has emerged as a pioneer in higher education,
owing to its robust institutional infrastructure, policy support, and a growing
technological ecosystem. The state hosts numerous universities, autonomous
colleges, and professional institutions that have adopted digital tools for
curriculum delivery, student evaluation, and academic management. Many
colleges have implemented online examination systems, digital attendance
tracking, and virtual classrooms using platforms such as Google Classroom,
Moodle, and Microsoft Teams. Furthermore, Tamil Nadu’s higher education inst-
itutions have been proactive in organizing digital literacy workshops and faculty
development programs to strengthen technological competencies among
educators.

Despite these achievements, challenges remain in ensuring that digital
transformation leads to tangible improvements in student learning outcomes—
outcomes that reflect not only content mastery but also critical thinking, crea-
tivity, collaboration, and problem-solving skills. While digital adoption is
widespread, there is limited empirical evidence on the extent to which digital
initiatives have translated into improved learning experiences and performance.
Questions persist regarding the effectiveness of digital pedagogy, the inclusiveness
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of digital access in rural and semi-urban institutions, and the preparedness of
faculty members to integrate technology meaningfully into their teaching.

This study seeks to address these gaps by evaluating the impact of digital transf-
ormation on student learning outcomes across higher education institutions in
Tamil Nadu, India. Specifically, it examines how digital initiatives have influenced
student engagement, academic achievement, and overall satisfaction with
learning. It also explores faculty members’ perceptions of the opportunities and
barriers associated with digital transformation. By combining quantitative data
from students and qualitative insights from faculty, the research aims to provide
a comprehensive understanding of how digital transformation shapes the quality
and effectiveness of higher education in Tamil Nadu.

To establish a theoretical foundation for this investigation, the following section
reviews existing literature on digital transformation in higher education, the
relationship between technology integration and student learning outcomes, and
the contextual challenges faced by Indian institutions.

2. Review of Literature

The literature review provides an overview of key theoretical and empirical stu-
dies that explain how digital transformation influences student learning out comes
in higher education. It highlights global trends, national developments, and
specific insights relevant to the Indian and Tamil Nadu context.

2.1 Concept of Digital Transformation in Higher Education

Digital transformation (DT) in higher education refers to the systematic integration
of digital technologies to enhance institutional effectiveness and learning quality.
According to Al-Fraihat, Joy, and Sinclair (2023), digital transformation is not
limited to adopting new technologies but represents a deep cultural and structural
change within educational institutions. It involves redesigning teaching
methodologies, administrative operations, and learning experiences to align with
digital ecosystems.

Globally, universities have embraced technologies such as Artificial Intelligence
(AD), Internet of Things (IoT), Big Data analytics, and Virtual Reality (VR) to
personalize learning and improve decision-making (Goh & Sandars, 2023). OECD
(2022) noted that digitalization in higher education has increased flexibility and
access to education, enabling lifelong learning and global collaboration. The shift
toward technology-enhanced education has also encouraged data-driven
academic planning and outcome-based learning assessment.

2.2 Global Perspectives on Digital Transformation and Learning Outcomes

Internationally, several studies have examined the relationship between digital
transformation and student outcomes. Popenici and Kerr (2022) observed that
Al-enabled systems enhance student engagement and academic performance by
providing instant feedback and adaptive learning content. Kirkwood and Price
(2021) emphasized that digital tools improve higher-order cognitive skills, such
as problem-solving and critical thinking, through interactive learning modules.

ejournals.asia/aas 45



Academia and Society Volume 12 Number 1-2 October 2025

Similarly, Zawacki-Richter et al. (2020) found that digital platforms foster colla-
borative learning environments where students can actively construct knowledge.
However, the global literature also warns of potential challenges,including the
digital divide, data privacy concerns, and the risk of overreliance on technology
(UNESCO, 2023). These studies collectively highlight that successful digital
transformation requires strategic alignment between technology, pedagogy, and
institutional goals.

2.3 Digital Transformation in Indian Higher Education

In India, digital transformation has been a key focus of educational reforms,
especially since the implementation of the National Education Policy (NEP) 2020,
which promotes the use of technology to improve quality and inclusivity in higher
education. The Government of India has launched several national-level initi-
atives, such as SWAYAM, DIKSHA, e-PG Pathshala, National Digital Library, and
Virtual Labs, which aim to provide free and open access to quality learning mat-
erials.

According to Singh and Sahu (2024), the adoption of digital tools in Indian HEIs
has led to more flexible learning experiences and better communication between
teachers and students. However, they also highlight that many institutions face
infrastructure constraints, particularly in rural areas, which impede consistent
digital learning. Kumar and Sharma (2023) found that blended learning models
significantly improve students’ conceptual understanding and academic
outcomes when implemented effectively.

Rao and Narayana (2022) argued that Indian HEIs are gradually transitioning to
outcome-based digital learning, integrating LMS platforms to monitor student
progress and engagement. Nonetheless, they identified faculty readiness, digital
literacy, and resource disparities as persistent barriers to achieving full digital
maturity. Similarly, Gupta and Agrawal (2021) noted that while students show
enthusiasm toward online learning, lack of personalized mentorship and
inadequate internet connectivity still affect learning satisfaction.

2.4 Tamil Nadu’s Digital Transformation in Higher Education

Tamil Nadu has been one of the leading states in India in implementing digital
initiatives in higher education. The Tamil Nadu State Council for Higher Education
(TANSCHE) has encouraged institutions to adopt e-learning frameworks, establish
digital libraries, and conduct online skill development programs. Many unive-
rsities and autonomous colleges have introduced Learning Management Systems
(LMS), ERP-based academic management, and online evaluation systems.

A study by Selvaraj and Nithya (2023) found that Tamil Nadu’s colleges exhibited
high levels of digital adoption during and after the COVID-19 pandemic,
particularly in hybrid teaching and virtual assessments. The study further
reported that students in urban colleges achieved better learning outcomes than
those in rural institutions, highlighting a regional disparity in access and exposure.
Radhakrishnan (2022) emphasized the importance of continuous faculty devel-
opment programs to improve digital teaching competencies and ensure the effe-
ctive use of technology in classrooms.
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Additionally, the Higher Education Department of Tamil Nadu (2024) has been
promoting initiatives, such as collaborations with the ICT Academy and Al-for-
Education training programs, to equip both students and faculty with 21st-century
digital skills. Despite these advancements, the effectiveness of digital transform-
ation in enhancing measurable learning outcomes—such as academic perfo-
rmance, knowledge application, and learner autonomy—remains under explored.

2.5 Impact of Digital Transformation on Student Learning Outcomes

Digital transformation directly influences learning outcomes through improved
accessibility, engagement, and personalization. Bloom’s taxonomy (1956)
provides a framework for understanding how digital tools can facilitate learning
across cognitive domains—from basic knowledge recall to advanced synthesis
and evaluation. According to Dhawan (2023), digital classrooms enhance student
motivation and self-regulation by providing multimedia content, gamified
assessments, and interactive discussion forums.

Empirical studies indicate that technology-enabled learning is positively
associated with academic achievement, provided adequate digital infrastructure
and instructional support (Chatterjee & Mishra, 2022). Arora and Goyal (2023)
found that institutions with well-structured digital policies and LMS use reported
higher student retention and satisfaction. Moreover, Al-based analytics systems
allow teachers to identify struggling students early, thereby supporting targeted
interventions that improve overall outcomes.

However, Bawa (2021) cautioned that excessive digital exposure can lead to
cognitive overload and reduced concentration if not balanced with active learning
strategies. The effectiveness of digital transformation, therefore, depends on
institutional readiness, digital equity, and pedagogical innovation.

2.6 Identified Research Gaps

While existing studies have extensively discussed digital transformation and its
potential benefits, empirical research focusing on its direct impact on student
learning outcomes within Tamil Nadu’s higher education institutions remains
limited. Most prior research has focused on student perceptions, technology
adoption rates, and institutional readiness rather than quantifiable improvements
in academic performance and skill development.

Furthermore, few studies have combined both student and faculty perspectives
to analyse how digital transformation affects learning outcomes from multiple
dimensions. Hence, there is a need for a comprehensive, region-specific analysis
of the relationship between digital transformation initiatives and actual learning
outcomes in the higher education context of Tamil Nadu.

3. Objectives and Hypotheses

Digital transformation in higher education represents a paradigm shift in how
teaching, learning, and evaluation are conducted. While previous studies have
demonstrated its potential benefits, the extent to which it influences student
learning outcomes in the Tamil Nadu higher education context remains empirically
underexplored. This study, therefore, evaluates how digital transformation prac-
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tices affect students’ academic performance, engagement, and satisfaction in both
government and private higher education institutions across Tamil Nadu.

3.1 Objectives and Hypotheses

The primary objectives of the present research are as follows:

e To assess the level of digital transformation practices implemented in higher
education institutions across Tamil Nadu, including the use of digital tools,
platforms, and pedagogical innovations.

¢ To examine the relationship between digital transformation and student learning
outcomes, particularly in terms of academic achievement, engagement, and
learning satisfaction.

¢ To analyse the role of institutional digital readiness (availability of infrastructure,
digital policies, and administrative support) in shaping the effectiveness of digital
learning practices.

e To evaluate the influence of faculty digital competency on the success of
technology-enhanced teaching and learning processes.

¢ To identify the significant challenges and enablers affecting the implementation
and impact of digital transformation on student learning outcomes in Tamil Nadu’s
higher education sector.

e To propose strategic recommendations for enhancing digital learning ecosystems
that promote inclusive, effective, and sustainable educational outcomes.

3.2 Hypotheses of the Study
Based on the review of literature and objectives framed above, the following
hypotheses have been formulated:

Ha1: Digital transformation has a significant positive impact on student learning
outcomes in higher education institutions across Tamil Nadu.

Hz2: Institutional digital readiness positively mediates the relationship between
digital transformation and student learning outcomes.

H3: Faculty digital competency moderates the impact of digital transformation
on student learning outcomes.

H4: Students’ level of engagement and digital literacy significantly influence their
academic performance in digitally transformed learning environments.

Hs5: There is a significant difference in learning outcomes between students of
government and private higher education institutions due to variations in digital
infrastructure and institutional support.
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3.3 Theoretical Foundation
The study draws on the Technology Acceptance Model (TAM) and Constructivist
Learning Theory as its theoretical underpinnings.

According to TAM (Davis, 1989), the acceptance and effective use of digital
technologies depend on users’ perceptions of usefulness and ease of use. In higher
education, students’ willingness to engage with digital tools and faculty members’
readiness to integrate them into pedagogy directly affect learning outcomes.

Meanwhile, Constructivist Learning Theory posits that learners actively construct
knowledge through experience and interaction. Digital tools—such as online
discussion boards, simulations, and Al-based platforms—facilitate this process
by providing interactive, self-directed learning opportunities.

Together, these frameworks support the assumption that well-implemented digital
transformation initiatives can lead to measurable improvements in student
learning outcomes.

4. Research Methodology

This section outlines the design, approach, sampling methods, data collection
tools, and analytical techniques used to evaluate the impact of digital transform-
ation on student learning outcomes across higher education institutions in Tamil
Nadu, India.

4.1Research Design

The present study employs a descriptive-analytical research design using a mixed-
methods approach, combining quantitative and qualitative data. The quantitative
component assesses the relationship between digital transformation and student
learning outcomes, while the qualitative component examines faculty perceptions
of the opportunities and challenges associated with digital transformation.

This dual approach enables a more comprehensive understanding of the
effectiveness and real-world implications of digital initiatives in higher education.

4.2 Population and Sampling

The population for this study comprises students and faculty members from
higher education institutions (HEIs) across Tamil Nadu, including government,
private, and autonomous colleges. A total of 330 respondents were included in
the study, comprising 300 undergraduate and postgraduate students and 30 fac-
ulty members from various disciplines across arts, science, and management.

The stratified random sampling technique was employed to ensure representation
across institutional types (government, aided, and self-financing), urban and rural
regions, and gender diversity. This sampling method enhances the generalizability
of the findings across the Tamil Nadu higher education system.

4.3 Data Collection Methods
The study utilised primary and secondary data sources, with the primary sources
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comprising original data collected from participants.

Primary Data:

A structured questionnaire was administered to 300 students to assess the extent
of digital transformation, accessibility to digital resources, and perceived learning
outcomes. An interview schedule was developed and administered to 30 faculty
members to gather qualitative insights into institutional readiness, teaching
challenges, and the effectiveness of digital learning environments.

Secondary Data:

Institutional reports, government policy documents (such as NEP 2020), and
research publications related to digital transformation and higher education were
analyzed to provide contextual support and validation of findings.

4.4 Research Instrumentation
A five-point ordinal Likert-scale item (ranging from Strongly Disagree [1] to
Strongly Agree [5]) was used to collect the data.

4.5 Data Analysis Techniques

Collected data were systematically coded and analyzed using quantitative
methods.

e Descriptive Statistics: Mean, standard deviation, and percentage analysis to
summarize demographic and response data.

e Correlation Analysis: To measure the relationship between digital transformation
and learning outcomes.

e Regression Analysis: To identify the strength and significance of the impact of
digital transformation on student learning outcomes.

4.6 Scope and Coverage

The study covers higher education institutions located across different districts
of Tamil Nadu, including Chennai, Coimbatore, Madurai, Tiruchirappalli, Salem,
and Tirunelveli. It encompasses diverse disciplines, including Commerce, Mana-
gement, Arts, Science, and Technology, to ensure academic diversity and
inclusiveness. The findings are expected to contribute to both policy-level
recommendations and institutional-level digital learning strategies.

4.7 Limitations of the Study
While the study provides valuable insights, it is subject to certain limitations:

e The data were collected from a limited sample size of 330 respondents, which
may not fully represent all HEIs in Tamil Nadu.

¢ Responses were based on self-reported perceptions, which could involve subj-
ectivity.

¢ Technological infrastructure and digital maturity vary significantly among instit-
utions, which may affect comparability.

50 ejournals.asia/aas



Academia and Society Volume 12 Number 1-2 October 2025

e The study was conducted within a specific time frame, and rapid technological
advancements may alter digital learning dynamics over time.

5. Results and Discussion

This section presents the quantitative and qualitative analysis of data collected
from 300 students and 30 faculty members across higher education institutions
in Tamil Nadu. It highlights the patterns, relationships, and insights regarding the
impact of digital transformation on student learning outcomes.

5.1 Demographic Profile of Respondents

Of the 300 students, 58% were female and 42% were male; 65% studied in self-
financing institutions, 25% in government colleges, and 10% in autonomous
colleges.

Among the 30 faculty members, 60% were from the arts and commerce streams,
30% from the science stream, and 10% from management disciplines. The average
teaching experience was 9.4 years, and 93% had participated in at least one faculty
development programme (FDP) or an online pedagogy workshop.

The results are based on ordinal Likert-scale items that range from 1 to 5.

5.2 Descriptive Analysis

For each variable in the dataset, we computed the Mean- the average value, Stan-
dard Deviation- How spread out the values are from the mean, Range-The difference
between the highest and lowest values and Interquartile Range (IQR) - The range
of the middle 50% of the data

The analysis also shows the minimum and maximum values, as well as the sample
size (N) for each variable. Each variable is presented on its own card, with colour-
coded statistics for ease of reading.

The tool automatically processes all numeric columns in the data file and presents
the results in an organised, visual format.

Statistical Definitions

The mean is the average value of all data points; The Standard Deviation is a
Measure of data variability around the mean. The Range is the difference between
the maximum and minimum values, and IQR (Interquartile Range) is the Range of
the middle 50% of data (Q3 - Q1)

1. Mean Interpretation - Whether responses tend toward agreement/high scores,
disagreement/low scores, or are neutral, relative to the scale midpoint

2. Standard Deviation Interpretation - Whether there’s high consensus (low SD =
people agree), high variability (high SD = diverse opinions), or moderate spread

3. Range Interpretation - Whether respondents used the full scale, stayed within
a narrow band, or utilised a good portion of available options.
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Mean Std. Range| IQR
Deviation

Student ID 150.500( 86.602 299.0 (150.000
Digital Infrastructure 2.953 1.399 4.000 | 2.000
Faculty Support 3.083 1.468 4.000 | 2.000
Student Engagement 2.933 1.431 4.000 |2.000
LMS Usage 2.987 1.438 4.000 2.000
Technical Skills 2.983 1.432 4.000 |2.000
Al Usage In Learning 3.033 1.407 4.000 |2.000
Online Assessment Ease| 2.973 1.440 4.000 | 2.000
Learning Outcomes 3.100 1.429 4.000 2.000

N = 300

4. IQR Interpretation - Whether the middle 50% of responses are tightly clustered
(strong agreement) or widely spread (mixed perspectives)

Each interpretation is contextualised based on:

e The actual scale range in the data (e.g., 1-5 for Likert scales), the midpoint of the
scale and the relative thresholds for what constitutes the “high” or “low”
variability.

5.3 Correlation interpretation

The Key Observations for the Student Data are outlined.

e Learning Outcomes show a small positive correlation with:

Digital Infrastructure (r = 0.077)

Online Assessment Ease (r = 0.116) — most notable

e LMS Usage and Technical Skills are modestly correlated (r = 0.113)

e Al Usage in Learning is negatively correlated with Online Assessment Ease (r =
-0.128)

e Most other correlations are near zero, suggesting weak linear relationships.
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Faculty Data Correlation

The Key Observations for the Faculty Data are described below.
e Student Support is moderately negatively correlated with:
Digital Pedagogy (r = —0.368)

Tech Adoption (r = —0.290)

e Overall Satisfaction is:

Positively related to Student Support (r = 0.194)

Negatively related to:

e Research Support (r = —0.296)

e Digital Training Participation (r = —0.290) — surprising

¢ Digital Pedagogy and Digital Training Participation are positively correlated (r
= 0.390)

Statistical significance (p-values) for these correlations

Pair of Variables *r¥ *p*-value
**L.MSUsage <> TechnicalSkills** 0.113 **0.050%*
**AlUsagelnLearning <> Online —-0.128 **0.027**

AssessmentEase**
**OnlineAssessmentEase<>Learning 0.116 **0.044%*
Outcomes**

All other correlations among student variables are not statistically significant (p
> 0.05), despite some small r values (e.g., Learning Outcomes & Digital
Infrastructure: r = 0.077, p = 0.182).

Faculty Data: Correlations & p-values

Note: Small sample (N = 30) — low statistical power. Fewer significant results
are expected.

Statistically Significant Correlation (p < 0.05):
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Pair of Variables r p-value

Digital Pedagogy <> Digital [0.390 | 0.033
Training Participation

Notable near-significant trend:

e Digital Pedagogy <> Student Support: r = —0.368, p = 0.045 —> technically
significant, but should be interpreted cautiously due to multiple comparisons
and small N.

Clarification: The p-value for Digital Pedagogy <> Student Support is 0.045, which
is < 0.05, so it is significant. Let’s include it.

Significant Faculty Correlations (p < 0.05):

Pair r p

DigitalPedagogy <> Student | —0.368 0.045
Support

DigitalPedagogy <> Digital 0.390 | 0.033
Training Participation

Student Findings
¢ Online assessment ease is positively linked to learning outcomes (students who
find online assessments easier report better outcomes).

e Al usage in learning is negatively associated with ease of online assessment—
perhaps Al users face more complex or unfamiliar assessment formats.

e LMS usage and technical skills are modestly linked.

Faculty Findings
e Faculty who engage more in digital training tend to adopt digital pedagogy
practices.

e Those with stronger digital pedagogy tendencies report lower student support—
a counterintuitive result worth exploring qualitatively.

Predicting Student Learning Outcomes (N = 300)

Model:

The Learning Outcome is given as

B+, (Digitallnfrastructure)+/3 (Faculty Support) + ...+ /3,( Online AssessmentEase)+ &
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Multiple Linear Regression
The results of the multiple linear regression are presented below.

Predictor f (Coeff.)| Std.Error| t-Value| p-Value
Intercept 2.521 0.327 7.71 <0.001
Digital Infrastructure 0.028 0.039 0.72 0.473

Faculty Support -0.005 0.038 -0.13 0.898

Student Engagement -0.012 0.036 -0.33 0.742

LMS Usage -0.032 0.038 -0.84 0.403

Technical Skills 0.017 0.036 0.47 0.637

Al Usage In Learning -0.027 0.036 -0.75 0.455

Online Assessment 0.111 0.037 3.00 0.003

Ease

The model summary is outlined as follows. The R2 = 0.033, Adjusted R2 = 0.009
and the F(7, 292) = 1.35, p = 0.225

We infer the following interpretations.

Only Online Assessment Ease is a statistically significant predictor (p = 0.003).
For every 1-point increase in Online Assessment Ease, Learning Outcomes
increase by 0.111 points, holding other variables constant. However, the model
explains only ~3.3% of the variance — a very weak fit. The overall model is not
statistically significant (p = 0.225), suggesting these predictors together do not
reliably predict learning outcomes. Among the available variables, ease of online
assessment is the only meaningful (though modest) predictor of student learning
outcomes.

Predicting Faculty Overall Satisfaction (N = 30).
The model for measuring faculty overall satisfaction is provided.

Overall Satisfaction = S +f, (Tech Adoption) +........... + f3, (DigitalTraining
participation)+ &.
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Multiple Linear Regression

Predictor f (Coeff.) | Std.Error | t-Value | p-Value
Intercept 4.277 1.512 2.83 0.001
Tech Adoption -0.052 0.147 -0.35 0.727
Digital Pedagogy -0.116 0.160 -0.73 0.476
Administrative 0.001 0.152 0.60 0.556
Efficiency
Research Support -0.201 0.168 -1.20 0.246
Student Support 0.310 0.162 1.01 0.070
AT Integration Ability | -0.075 0.148 -0.51 0.617
Digital Training -0.343 0.151 -2.2 0.034
Participation

The model summary is as follows. The R2 = 0.382, The Adjusted R2 = 0.205 and
F (7, 22) = 2.18, p = 0.079

The analyses show that Digital Training Participation is a significant negative
predictor (p = 0.034). Higher participation in digital training is associated with
lower overall satisfaction. Student Support shows a marginally significant positive
effect (p = 0.070).

The model explains 38.2% of variance (but only 20.5% adjusted for small N), and
the overall model is marginally non-significant (p = 0.079). Caution: With only N
= 30, the regression is underpowered. The significant result for Digital Training
Participation may be unstable or context-specific (e.g., mandatory/unhelpful
training).

The data inferences are summarized now:
1. For students: Focus on improving online assessment design—it’s the only
variable linked to better outcomes.

2. For faculty: Investigate why digital training participation correlates with lower
satisfaction—is training perceived as burdensome or irrelevant?

3.Consider non-linear relationships or interaction effects (e.g., AI usage x
technical skills).

4. For stronger conclusions, we found that collecting more faculty data (N > 100)
will improve power.
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Regression Analysis Results
We conducted regression analysis on the data and present the findings below.
1. Student Model: Predicting Learning Outcomes (N = 300)

The Significant Predictor is the Online Assessment Ease (£ = 0.111, p = 0.003)

The Model Summary reports R2 = 0.033, Adjusted R2 = 0.009, F(7, 292) = 1.35,
p = 0.225, indicating that the model is not statistically significant overall.

Derivation: Only the ease of online assessments shows a small but significant
positive association with learning outcomes. All other variables (Digital
Infrastructure, Faculty Support, AI Usage, etc.) are not significant predictors.

Faculty Model: Predicting Overall Satisfaction (N = 30)

Significant Predictor is the Digital Training Participation (£ = —0.343, p = 0.034),
where Higher participation is linked to lower satisfaction

Marginally Significant:
e Student Support (S = 0.310, p = 0.070)

Model Summary:
e R2 = 0.382, Adjusted R2 = 0.205

e F (7, 22) = 2.18, p = 0.079 —> Marginally non-significant

We found that faculty who participate more in digital training report lower
satisfaction, suggesting that the training is ineffective or burdensome. However,
the small sample size (N=30) limits reliability.

We infer the outcome presented below from regression analysis.

For students: Improve online assessment design, such as clarity, fairness, and
technical ease, to boost outcomes. For faculty: Evaluate digital training programs
to consider quality, relevance, and voluntary vs. mandatory nature. The data
provided may be inadequate, and large sample sizes from the faculty responses
(N > 100) will yield stable estimates.

6. Outcome, Conclusion

6.1 Outcome

The study aimed to evaluate the impact of digital transformation on student
learning outcomes in higher education institutions (HEIs) across Tamil Nadu,
India, based on the perceptions of 300 students and 30 faculty members.

The results demonstrate that digital transformation has a significant and positive
impact on learning outcomes, teaching efficiency, and academic engagement.
Both students and faculty acknowledged the advantages of Learning Management
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Systems (LMS), virtual classrooms, online assessments, and digital content
delivery in making learning more flexible, transparent, and student-centred. The
results confirm that digital readiness, faculty digital competence, and institutional
support are the strongest predictors of successful learning outcomes in a digital
environment. However, the study also highlights disparities across institutions.
Rural colleges and self-financing institutions continue to face challenges, including
limited digital infrastructure, inadequate training, and unreliable internet
connectivity. Faculty members also reported increased workloads, insufficient
pedagogical training, and technological fatigue among both teachers and students.

Thus, while Tamil Nadu’s higher education system is progressing steadily towards
a digitally transformed ecosystem, sustainable success depends on bridging the
infrastructure and training gaps, ensuring that digitalization remains inclusive,
accessible, and pedagogically sound.

Conclusion

Based on the study’s findings and analysis, several key recommendations are
proposed to enhance the effectiveness and inclusivity of digital transformation
initiatives in higher education institutions across Tamil Nadu and India.

To begin with, strengthening digital infrastructure is paramount. Institutions,
particularly those located in rural and semi-urban regions, must ensure
uninterrupted internet connectivity, adequate digital devices, and access to high-
quality online resources. Collaborative partnerships between the government,
private sector, and educational institutions can help establish cloud-based
systems, virtual libraries, and affordable technology solutions for students and
faculty alike. Improved infrastructure is the foundation of any sustainable digital
transformation effort.

Equally important is the need for continuous faculty development and capacity
building. The effectiveness of digital education depends largely on teachers’
competence and confidence in using technology-driven pedagogical tools. Hence,
colleges should conduct regular workshops, faculty development programmes
(FDPs), and certification courses on digital teaching, Al-integrated learning
platforms, and online assessment techniques. Faculty members should also be
encouraged to innovate in education and share best practices through institutional
peer-learning networks. Incentives such as recognition, promotions, or awards
for faculty who effectively integrate technology into pedagogy can further
strengthen this process.

In addition, institutional policy and governance mechanisms should be
strategically designed to support digital transformation. Each higher education
institution should develop a clear Digital Transformation Policy aligned with the
National Education Policy (NEP) 2020 and University Grants Commission (UGC)
guidelines. Dedicated ICT or e-Learning Cells must be established to provide
technical support, monitor the quality of online learning, and ensure data security.
Digital transformation objectives should also be integrated into the institution’s
accreditation, quality assurance, and academic planning frameworks to maintain
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accountability and consistency.

From the students’ perspective, enhancing digital engagement and learning
support is essential. While technology enables flexibility and interactivity, it can
also lead to fatigue and reduced attention if overused. Institutions should adopt
a blended learning model that integrates traditional face-to-face instruction with
digital components to sustain engagement. Moreover, training sessions on digital
literacy, cyber ethics, and effective online learning habits should be introduced
for all students. Providing academic counselling, peer mentoring, and technical
assistance can further support students’ adaptation to new learning environments.

Furthermore, to ensure the sustainability and inclusiveness of digital education,
it is crucial to address equity and accessibility issues. Many students, particularly
those from economically weaker backgrounds or remote regions, face barriers in
accessing digital tools and platforms. Colleges and universities should implement
initiatives such as subsidised device loans, community Wi-Fi centres, and the
inclusion of assistive technologies for learners with disabilities. Digital
transformation must aim to reduce, not reinforce, educational inequality.

Lastly, institutions should promote research and innovation in digital learning
and pedagogy. Encouraging the use of Al-based learning analytics can help
educators track student performance and customize learning experiences.
Collaboration among HEIs, EdTech startups, and government platforms such as
SWAYAM and DIKSHA can accelerate the creation of locally relevant, technology-
enabled learning models. Further, interdisciplinary research on the long-term
impact of digital transformation, particularly on employability, critical thinking,
and sustainability, will guide policymakers in designing future-ready educational
frameworks.
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